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In this study, internationally widely utilized bioeconomic models were used to make a comparison and analyze the effectiveness
of red snow crab fisheries management measures. As a specific effect analysis, biological and economic effects of both
total allowable catch (TAC) and effort reduction management measures were analyzed simultaneously. Model results showed
that the red snow crab biomass would be decreased from 106,000 tons to 73,076 tons after ten years when the TAC is
set to and maintained at the current level of 26,000 tons. The amount of biomass would be increased to 125,316 tons
when the level of TAC is set to 22,000 tons. In cases of reduced fishing efforts, a 30% decrease from the current level
would result in greater biomass and NPV would be also estimated at the highest level. In addition, a sensitivity analysis
by market price was conducted to analyze the minimum TAC level of the red snow crab offshore pot fishery. Results
showed that the minimum TAC level would be 8,210 tons when the market price increased by 30% and it would be also
15,247 tons when the market price decreased by 30%. Furthermore, results of the sensitivity analysis by fishing cost showed

that the minimum TAC level was analyzed to be 13,857 tons when the fishing cost increased by 30% from the current level.
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Fig. 1. Change of catch amount of Red snow crab from 2000~2018.
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Fig. 2. Change of catch value of Red snow crab by region from 2003~2018.
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Fig. 3. Change of Red snow crab unit price (kg) by region from 2003~2018.
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Table 1. Fishing cost of Offshore pot fisheries by region in 2017

(unit: thousand won)

Region nf:;ﬁglglg;?:n Labor Selling Depreciation Miscellaneous  cost Total
Gangwon 502,027 367,373 80,026 17,922 107,055 1,124,403
Gyeongbuk 666,632 448,750 79,576 45,921 172,083 1,408,962
Average 582,330 408,062 79,801 31,992 164,569 1,266,683

Table 2. Usage amount and price of tax-free oil in offshore pot fishery by region from 2016~2018

(unit: won)
Gangwon Gyeongbuk
Tax-free oil of Price Tax-free oil of Price
usage usage

2016 180,090 ¢ 99,080,088 286,138 ¢ 162,197,973

2017 180,591 ¢ 99,741,373 281,017 ¢ 159,952,066

2018 181,470 ¢ 100,524,042 278,841 ¢ 158,920,079

Average 180,716 ¢ 99,781,834 281,998 ¢ 160,356,705
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&It}(Korea Fisheries Resources Agency. 2018).
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(Haddon, 2001).
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Table 3. Results for bioeconomic analysis of Red snow crab by TAC scenario

TAC (ton) Stock biomass (ton) Catch (ton)
Status Quo (26,630 ton) 160,176 18,577
28,000 40,672 28,000
26,000 73,076 26,000
24,000 101,024 24,000
22,000 125,316 22,000
20,000 146,590 20,000
300,000
% 250,000
E
«» 200,000 10 years (146598ton)
n
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Fig. 4. Forecasting changes in the biomass of Red snow crab by TAC scenario.

Table 4. Results for bioeconomic analysis of Red snow crab by fishing effort reduction scenario.

Effort Stock biomass (ton) Catch (ton)
+50% 80,245 20,943
+30% 98,940 22,672
Status Quo (30,713 hp) 131,474 23,479
-30% 168,917 21,298
-50% 192,503 17,523
300,000
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£
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£ 150,000 By N
2 \ I e
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0
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Fig. 5. Forecasting changes in the biomass of Red snow crab by fishing effort reduction scenario.
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Table 5. Results of NPV by TAC scenario

TAC (ton) NPV (thousand won)
Status Quo 9,348,535
28,000 5,147,129
26,000 8,355,967
24,000 9,454,991
22,000 10,517,939
20,000 10,422,391
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Fig. 6. Results of Red snow crab bioeconomic model (TAC).
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Table 6. Results of NPV by fishing effort reduction scenario

Effort NPV (thousand won)
+50% 7,866,755
+30% 9,591,406
Status Quo (30,713 hp) 10,073,280
-30% 10,489,992
-50% 8,825,892
250,000
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~ 150,000
7]
9 . sQ
©
£ 100,000 ® so%
o . 50%
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0
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NPV (Thousand won)
Fig. 8. Results of Red snow crab bioeconomic model (fishing effort reduction).
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Fig. 9. Forecasting changes in fishing profits of offshore pot fishery by fishing effort reduction scenario.
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Table 7. Results of sensitivity analysis by market price
(unit: thousand won)
Unit price TAC (ton)

+30% 5,863 8,210

+20% 5,412 8,894

+10% 4,961 9,702

2018 4,510 10,673

-10% 4,059 11,859

-20% 3,608 13,341

-30% 3,157 15,247
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Table 8. Results of sensitivity analysis by fishing cost

(unit: thousand won)

Cost TAC (ton)
SQ 48,133,935 10,673
30% 62,574,116 13,875
50% 72,200,903 16,009
70% 81,827,690 18,114
100% 96,267,870 21,345
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